POTENTIAL-QUATERNION
Now, Z?CZ^ = D, being the norm of D~q, will be an invai as was already remarked on p. 113. Therefore, by (18), 3? be a physical quaternion, having an imaginary scalar and a vector. Write it, therefore,
$ = L<!> + A ~ q,
and call it the potential-quaternion, since the whole electromag bivector is derived from it by simple differentiation. The < spending world-vector is called the four-potential.
The scalar part of $ is t times the usual scalar potential, ar vector part is the vector potential. In fact, splitting (20) int< real and the imaginary parts, we obtain at once
while the condition (19) becomes
and these are the familiar formulae of the electron theor employed incidentally in Chapter III., p. So. The differ equation (18) splits, of course, into the familiar pair of equal
D</>= -pi  DA= -ipp,
c
identical with (16), Chap. III.
According to (21), $ and A are transformed as ct and r. for instance, if we have in S' a purely electrostatic field, i.e. if 2 then, for the convective field, as estimated from the 5-standpoii
as mentioned above, and
.        T         .,      I      ,
A = ~vy<jp =-v<p,
as in (19), Chap. III.
So much as regards the potential-quaternion and its relatit